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Abstract

Background: Nurse can play an important role in helping
reduce costs based on the unit census and patient acuity.
Actually when nursing hours exceed the needed hours by
patients, nurse managers typically are required to submit a
report explaining the reason. Nurses can help make a difference
in their unit budgets by not overstaffing their unit, avoiding
excessive use of unscheduled leave and monitoring the use
of supplies.

Aimof Sudy: To explore the impact of average nursing
care hours on hospital cost and patient satisfaction in Emer-
gency Department.

Material and Methods:

Design: Descriptive, exploratory, correlational design
was utilized to carry out the study.

Setting: The study was conducted in Emergency Depart-
ment at Soud Kafafi University Hospital.

Sample: Convenient sample included twenty-five nursing
staff worked in Emergency Department and random sample
of Emergency Department conscious patients, the number of
study sample was one thousand patients.

Tools: Four tools were utilized for data collection, the
first tool was patients triage level assessment; the second was
financial record sheet, the third Nursing Care Hours Cost and
the fourth was patient satisfaction questionnaire.

Results: The study findings revealed that there was highly
significant statistical strong positive effect between nursing
care hours and hospital cost (Adj R?=.925, B=.385, p=.000).
While, there is no statistical significant correlation between
nursing care hours with patient satisfaction.

Conclusion: The study concluded that positive effect
between nursing care hours and hospital cost while no statistics
effect was found between nursing care hours and patient
satisfaction. Also, patients with highly acuity level consuming
high nursing care hours and hospital cost.

Recommendations: It is recommended that the head nurse
should measure nurses direct care hours costs per patient in
order to find out patient level nursing costs/intensity, the study
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recommend to develop strategies to measure nursing at nurse-
patient encounter for devel oping nursing business intelligence
by optimizing care vs costs and matching right nurse care
provider.

Key Words: Nursing care hours — Hospitals costs — Emergency
Department — Patient satisfaction.

Introduction

IN an era, which the economic changes have ob-
viously affected hospitals and hospital labor direc-

tion. Hospital executives have to answer questions
regarding how to manage labor costs with better
allocation of scarce resources and adjust hospital

staffing to reduce expenses and improve patient
care. Asthe economy begins to show signs of a
recovery, and the pressure returns on nurse wages,

attrition, and labor availability. So, executives are
seeking to better understand the total cost of their
labor [1].

Karen Minich-Pourshadi [2] stated that nurses
shape amassive part of labor costs, they often fall
under the financial microscope. Reducing these
caregivers, however, can truly be detrimental to
the hospital's quality of care and the patient's
overall experience. The main question is how to
control and potentially reduce nurse labor costs
without hurting patient quality; it just requires
creative staff management. Though financial leaders
want to reduce costs, they fight with how to do so
without the negative outcome.

Over the past few decades, measuring nursing
productivity to allocate expenditure of Nursing
Departments has been used Hours Per Patient Day
(HPPD), but the continuous appraisal result in
those hours per patient day is incompetent in meas-
uring or estimating adequate nurse staffing [3].
Welton & Harper [4] introduced that nursing care
hoursis used to estimate daily charge per diem
and there is no direct relationship between the
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actual nursing care hours provided to individual
patients and the associated nursing care costs.
Therefore patient-level nursing intensity and costs
are especially unknown. So measurement of cost,
quality, and intensity at the level of each nurse and
patient across many different settingsis vitally
needed which can be used to inform operational
and clinical decision making.

Pappas [5] stated that nursing time and costs
vary by patient, across different care settings, and
within individual patients, but there is no link
between actual care, billing, and reimbursement.
Hospitals and other healthcare settings that do not
know their true patient-level nursing time and costs
are at adistinct disadvantage in emerging payment
models. The intent of healthcare reform isto opti-
mize efficiency, productivity, and quality and
reduce overall costs, and it is difficult to make
optimum business decisions under these circum-
stances without good information. Devel oping
accurate patient-level measures of nursing care
time and costs will allow nurses and other health-
care leaders to evaluate and monitor nursing care
in a more comprehensive manner [g].

Emergency Department is the most important
service in hospitals in which emergency nurse
playing vital role regarding safety and quality of
patient care. Hospitals and health systems are under
pressure to improve efficiency and reduce their
healthcare costs. Increasing service pressuresin
the emergency department as well as costs have
resulted in the executives are turning to labor
costs as an opportunity to decrease their expendi-
tures [7].

In Emergency Department Triage is the common
method used for coordination of careand itisa
term used to describe the rating of patients for
treatment priority in Emergency Department. Triage
goals are improving the safety of patients by en-
suring that timing of care and resource allocation
according to the degree of illness or injury. Triage
is acomplicated process involving decision-making
under unsureness in an environment laden with
emotion, driven by urgency and restrained by
negotiation [8] . In the Emergency Department
nurses strongly impact the quality of care because
they regularly provide the major amount of patient
care athough nursing has always advanced care
that is holistic and patient centered, it is challenging
for nurses to deliver thiskind of carein afast-
paced, high-intensity emergency care setting [9].

Providing patient satisfaction in the emergency
department can be difficult achievable, in the same

time patients' satisfaction is one of the important
indicators of emergency care quality and out-comes
of health care services. Emergency Department is
the main access for the major number of patients
admitted to the hospital, Emergency Department
IS very important to increase the satisfaction and
people's attitude to-ward the hospital because
emergency department is the symbol of the whole
hospital. Works in the Emergency Department are
of aunique nature and emergency nurses are
uniquely positioned to improve patient satisfac-
tion [10].

Sgnificance of the study: Few researchesin
Egypt had studied nurse's services costs in hospitals,
Elsayed, Sleem & Elsayed [11] studied nursing care
hours cost in relation to nursing workload at Man-
soura Emergency Hospital. Vlassoff, Abdalla &
Gor [12] estimated nurses cost within the total cost
of the health system of postpartum hemorrhage in
Egypt. In Emergency Department there is avariety
of nursing staff with different salaries giving nurs-
ing care to Emergency Department patients with
different acuity levels, with the high flow of patients
in Emergency Department (40~50) per day the
hospital have to cover the work over load by hiring
part time nurses which lead to more hospital cost,
therefore this situation need exploration. Analysis
to nursing care hours in Emergency Department
in relation to patient acuity level to evaluate cost
benefit efficiency is needed especially with the
current economic crisis. Findings of the present
study will be an indicator about the adequacy of
nursing care hoursin relation to meet patients
needs which hopefully will be reflected positively
on patient satisfaction. Furthermore study might
have implications on nursing services redistribution
of the available nursing staff to have maximum
benefit to the hospital cost aswell as avoid exces-
sive use of extra hours cost.

Material and M ethods

Design: Descriptive, exploratory, correlational
design was utilized to carry out the study.

Setting: The present study was conducted in
Emergency Department at the Memorial Souad
Kafafi University Hospital during 2019 which has
265 total bed capacities which is affiliated to Misr
University for Science and Technology. The total
number of Emergency Department unit beds are
12 beds divided into three rooms, five beds for
critical and serious casesin one room, five beds
for examination and more stable cases in another
room and two beds in the last room one bed for
stitching and the second bed for casting.
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Aimof study: To explore the impact of average
nursing care hours on hospital cost and patient
satisfaction in Emergency Department.

Research questions:

1- What is the average cost per nursing care hours
according to the patient triage level ?

2- What are the patient's satisfaction levelsin
Emergency Department?

3- What are the relationships between nurse's
personal characteristics and their nursing care
hours for patients with the same triage level ?

4- What is the impact of nursing care hours on
hospital cost and patient satisfaction?

Sample:

1- Convenient sample of nursing staff who were
available, and accept to participate in the study
and their numbers were (n=25) with different
degree of nursing qualifications baccalaureate
degree, diploma of technical institute of nursing
and nursing diploma degree and different nursing
staff position staff nurses, charge nurses and
head nurse.

2- Random sample of Emergency Department
patients have different acuity triage level. Their
number were (Nn=1000) of male and female
patients that was asked by investigator of their
satisfaction.

Data for the present study were collected by
using the following tools:

First tool:
Patients triage level sheet:

Which is considering one of the hospital patient
forms designed by hospital that used in Emergency
Department to classify patients upon admission in
Emergency Department according to their triage-
level and including two parts:

1st part: Patient personal characteristics as (age,
gender, level of education, date, time, mode of
arrival to emergencydepartment (walking, ambu-
lance, wheel chair, by car,...), patient vital data as
patient vital signs conscious level, circulation
assessment, airway assessment, glasco coma scale,
triage category level (I, I1, 11, 1V) which level (1)
Serious and critical life-threatening patients, level
(I1) Patients with non-life-threatening injuries, but
whourgently require treatment, level (111) Patients
minor injury can wait for trestment and level (1V)
Non urgent patients.

2nd part: Triage assessment of emergency pa-
tient history, as allergies, past medical history
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(diabetes mellitus, hypertension, oncology, cardiac,
asthma, psychiatry, surgeries) aswell as pain as-
sessment (site, intensity, duration, frequency) nurs-
ing care needed, needed investigation. Investigator
added one item to thistool (timein) which starting
when assigned nurse handling patient and (time
out) when patient discharged from Emergency
Department. By this tool the investigator can get
the patient personal characteristics, patient triage
level and the time difference between timein and
time out which is considering the direct nursing
care hours given to patient.

Second tool:

Financial record sheet: It was developed by
investigator which including emergency nurse's
financial information as nurse hour salary cost,
education level, years of experience all this data
obtained from Human Resource Department in the
hospital. By thistool the investigator can use nurse
salary hour cost to estimate patient direct nursing
care cost by multiplying it with the time difference
between time in and time out she got from 1~ tool
well as using nurse's personal characteristics to
measure its relation with patient nursing cost and
patient satisfaction.

Third tool:

Nursing care hours cost sheet: It was developed
by investigator that include patient variables as
(age, sex, patient triage level) and nurse variables
(age, gender, education level, years of experience,
nursing care hours given to patient) from patient
triage level and nurse hour cost, the investigator
can useit to estimate nursing care hours cost for
each patient in emergency.

Fourth tool:

Patient satisfaction questionnaire a modified
and translated version based on HCAHPS, [13] and
it modified by investigator it consists of five di-
mensions with 18 items to assess patient satisfaction
with Emergency Department care and services.
Patient satisfaction questionnaire include two parts.

1stpart: Personal characteristics data of patients
consists of age, gender and level of education.

2nd part: Patient satisfaction questionnaire: It
consisted of five dimensions which contained 18
items, 1~ dimension related to patient satisfaction
during patient arrival to Emergency Department,
2nd dimension about patient satisfaction regarding
nursing care received in Emergency Department,
3rddimension about satisfaction regarding pain
management, 4th dimension about satisfaction with
Emergency Department environment and 5th di-
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mension about satisfaction regarding discharge
from Emergency Department.

The scoring system: The first and 2nd dimen-
sions each one of them have two questions were
granted (2) point for the answer yes and (1) for no
answer, 3rd, and 4th dimensions are 4-point Likert
scale on satisfactions, (4) always, (3) usualy, (2)
sometimes, and (1) never. The 5th dimensions are
4-point Likert scale on satisfactions 1 St question,
(4) excellent, (3) very good, (2) good, and (1) poor
and 2nd question (4) definite yes, (3) may be yes,
(2) may be no, and (1) definite no.

Tools validity:

Content validity was checked before pilot study
by agroup of expertsis consulted to identify tools
content and validity. Five experts checked tools,
three professors from Nursing Administration
Department at Faculty of Nursing, Cairo University
and two medical mangers were working in Emer-
gency Department in two different hospitals.

Pilot study:

A pilot study was conducted on (10%) of the
total sample that to test their applicability, to
measure their reliability and to estimate the time
consumed in carrying out nursing care for different
triage level of patients and for measuring their
satisfaction. The investigator carried out the col-
lection with the randomly selected one hundred
patients from emergency department to assess to
what extent these tools are understandable and
fulfill their purpose of development. Pilot sample
was not included in study sample.

Tools reliability:

Was measured by using the Alpha Cronbach's
coefficient test which equal to (97.0%) for patient
satisfaction questionnaire sheet of pilot study.

Procedure:

Once permission was granted from Research
Ethical Committee and the Nursing Administrator
of the selected hospital to proceed with the prepared
research, the investigator got alist of all nursing
staff members who working in emergency depart-
ment from human resource department which in-
cluding their names, age, gender, qualifications,
experience in addition to cost per hour of work
for each of them, then the investigator met the unit
head nurse to explain the purpose of the study and
to obtain her permission to approach the participants
during the three shifts and started to invite sepa-
rately each participant according to their shift to
participate in the study to provide an oral explana-
tion about the purpose, nature of the study to

facilitate and control data collection process, and
then each participant signed a written informed
consent. To assess staff nurse's adherence to their
expected role regarding patient triage level during
their patient delivery of care. Intermittent observa-

tion for 2-3 hours to observe nurses while manage
patient according to their acuity level and to collect

datain different shifts four times/week was done.

Nurses use hospital format of patient assessment
triage level sheet, this format includes (timein)
and (time out) as added information to calculate
duration of direct nursing care by each nurse.

Patient triage level from patient triage assessment

sheet was collected, direct nursing care time was
obtained from the time difference between time in
when assigned nurse start to handle the patient and

patient time out when patient is going to discharge
from Emergency Department, also assigned nurse
name is obtained from nurse signature present on
triage form. From the obtained data direct nursing
care hours calculated to estimate its cost. Patient
satisfaction questionnaire sheet was added to each

patient triage assessment sheet and it was given to
patients or their relatives by assigned nurse before
patient discharge from Emergency Department to
fill it. Patient characteristics were collected from
patient satisfaction questionnaire sheet. All data
was collected in 3 months started from beginning
of Februry 2018 to end of April 2018.

Satistical analysis:

The collected data was categorized, scored,
tabulated, and analyzed by computer using statis-
tical package for socia science (SPSS) Version
20. Descriptive statistics will be used in the form
of frequency distribution and percentages between
variables were evaluated using Pearson's correlation
coefficient, significance was adopted at p 0.05 for
interpretation of results of tests of significance.

Results

Table (1) shows that the highest percentage
(60%) of the nursing staff according to age ranged
from 25-30 years old. the highest percentage (64%)
of the staff nurses of were male, while (36%) were
female. (72%) were diploma of technical health
nursing institute while the least percentage (12%)
of the staff nurses graduated from Bachelor of
nursing. Regarding to years of experience the
highest percentage (60%) of the staff nurses ranged
from 3<5.

Table (2) showed that the highest percentage
of patients (66.4%) belongsto 3 rd triage level,
while the lowest percentage of patients (2.0%)
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belong to i triage level. Also showed that the
maximum of nursing care hoursbelongto 1  triage
level with mean 84+63.67, while the minimum of
it belong to 4th triage level with mean 31.4+£21.9,
and the maximum of hospital nursing cost/patient
belong to 1 « triage level with mean 32.1 +25.45,
while the minimum of it belong to 4th triage level
with mean12.05+ 8.60.

Table (3) showed that thereis highly significant
strong positive correlation between nursing care
hours and hospital cost, also showed insignificant
correlation between nursing care hours with patient
satisfaction.

Table (4) showed that the highest percentage
89.36% of patient satisfaction related to discharge
from Emergency Department, while the lowest
percentage 79.8% was related to pain management.

Table (5) showed that significant correlation
between nurses' age and hospital cost. Also revealed
that there is significant correlation between nurses
experience and hospital cost, while thereisinsig-
nificance correlation between patient satisfaction
and nurse's demographic variables.
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Table (6) showed that highly significant statis-
tical strong positive effect from nursing care hours
on hospital cost (Adj R?=.925, B=.385, p=.000).
Regression: Simple linear regression.

Table (1): Percentage distribution of demographic characteristic
of nursing staff (N=25).

Personal characteristic N %
Age:
20<25 7 28.0
25<30 15 60.0
30<35 2 8.0
35<40 1 4.0
Mean = SD 27.2+3.77
Gender:
Female 9 36.0
Male 15 64.0
Level of nursing education:
Bachelor of nursing 3 12.0
Diploma of technical institute of nursing 18 72.0
Diploma of nursing 4 16.0
Years of experience:
<3 years 1 4.0
3<5years 15 60.0
5<10years 9 36.0

Table (2): The average cost of nursing care hours according to patient triage level (N=1000).

Patients Nursing care hours/min Hospital nursing cost/patient
Variable

N % Min Max Mean SD Min  Max Mean SD
Isttriagelevel 20 20 500 210 84 63.67 183 7590 3209 25.45
2ndtriagelevel 165 165 500 240 547 3924 224 10800 26.784 1812
3rdtriagelevel 664 664 200 375 664 4096 .55 121.38 2121 15.23
4thtriagelevel 151 151 5,00 120 31.38 2189 291 3884 12.05 8.60

Table (3): Correlations between nursing care hours and hospital
cost per hour in Emergency Department.

Table (4): Mean and S.D of patient satisfaction levelsin
emergency room.

; Pearson Patient Nursing
Variables Correlation  satisfaction care hours
Nursing care hours r —-.003

p .924
Hospital cost r .008 .962**
p 791 .000

Patient satisfaction dimensions Mean % SD
Arrival to emergency room 84.09 .63

Nursing care 87.19 4.03
Management of pain 79.81 1.68
ED environment 89.13 2.86
Discharged from ED 89.36 152
Total satisfaction 85.92 9.72

Table (5): Relation between nurses demographic variables on nursing care hours,
hospital cost and patients' satisfaction.

Demoaraohic variables Pearson Nursing  Hospital Petients’
grap Correlation  care hours cost satisfaction

Nurses' age r —-.021- .104** —.009-

p 499 .001 778
Nurse' experience r —013- 159** —.004-

p .673 .000 .898
Nurses' educational level r .053 .045 —.009-

p .095 151 772
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Table (6): Effect of nursing care hours on hospital cost N=25 nurses.

Variable Adjusted R> B3 F Std. Error  Beta t Sig.
(Constants) .925 .28  12493.045 .23 1.216 224
Nursing care hours .385 .003 962 111.772 .000

(Dependent): Hospital cost.

Discussion

Satisfaction of patient is a common way to
identify nursing practicesin most of the countries,
by identifying the quality of nursing care services,
itisavalid indicator to assess client satisfaction
with the expectation regarding nursing services.
Nursing care hours has been used as a standard
measure in reporting hospital or unit nurse staffing
and better patient satisfaction [14].

Finding of the current study revealed that the
number of male nurses more than female nurses
this may be due to the nature of work in emergency
department need male more than female, their age
ranged from 25 to 30 years and their working
experience ranged from three to five years; this
may be because of the most dominant average age
of the nurses at the study sample ranged from 25
to 30 years. Also, nurses were employed in private
hospital which the current study was carried out
which nurse'sretention is low. About two three of
the sample participants were had diploma of tech-
nical institute of nursing; this may be due to the
number of educational technical institutions grad-
uating nurses are more than the number of faculties
graduating bachelor degree nursesin Egypt, these
results are not consistent with M. Fry, M. Harris
[15] who reported that number of female nurses
was more than three half of their study sample,
and most of them their experience ranging from 5
to 10 years experience in Emergency Department.

Results of the present study also declared that
the highest percentage of patients belong to triage
level 111 those patient are non-urgent cases can
wait safely for treatment and these results are
consistent with Pascasie and Mtshali [16] who
reported that occupancy of the emergency center
by non-urgent cases (66%), who come directly
from the community level without following any
referral system and cause overcrowding at Emer-
gency Department.

The result of the current study revealed that
measuring direct nursing care cost at the patient
level by using patient triage level revealed that
thereisvariation in nursing time and costs per
individual patient which the highest cost belongs
to triage level (1) due to more than one nurse caring

of thiscritical patient it could reach to four nurses
as during CPR (cardiopulmonary resustation) also
the highest length of nursing care hours belongs
to patient triage level (1) dueto thislevel include
more serious and critical patients, these results are
consistent with, A. Jenkins [17] who reported that
measuring direct nursing cost per patient in the
acute care setting revealed that nursing intensity
and costs increased as severity of patients increased
and stated that the cost per case method captured
variable costs of nursing care by patient to provide
amore accurate picture of true nursing costs than
traditional accounting measures and nursing re-
search based on allocated and not actual cost.

The result of the current study revealed that
the highest percentage of patients are satisfied with
the nursing care provided to them while only low
percentage are dissatisfied with their nursing care
services, these result are consistent with A. Ghafoor,
Hussain, Afzal and Gillani [18] they stated that
satisfaction of patients achieved when their expec-
tation are met, their results showed that patients
are overall satisfied with the nursing care which
provided to them. Also, the result of the current
study showed that there is highly patient satisfaction
in Emergency Department for different study di-
mensions which is not compatible with Olaogun
and Okunola19] they stated that patients perceived
the emergency nursing carein their selected studied
hospital s was unsatisfactory.

This study result declared that there isinsignif-
icant correlation between patient satisfaction and
nurses personal characteristics which is not com-
patible with Blegen, Goode, Park, VVaughn, and
Spetz [20] they found a positive effect of nurse
education level on patient satisfaction when con-
trolling for staffing levels. Also study result showed
that there isinsignificant correlation between
nursing care hours and nurses personal character-
istics while controlling triage level, thisis not
consistent with the findings of Aiken, et a., and
Scott [21] they found that hospital s with higher
proportions of baccal aureate-prepared nurses had
fewer patient adverse events (such as hospital -
acquired pressure ulcers and extended length of
stay). Regarding to nurses' personal characteristics
and hospital cost the study result showed a signif-
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icant correlation between nurses age and hospital
cost also a significant correlation between nurses
experience and hospital cost thisis consist with
the findings of [18] A. Jenkins who reported that
significant correlation between nurses experience
as well as age and hospital cost, also thisresult
showed insignificant correlation between nurses
education level and hospital cost which is not
compatible with Nef, Al-Amin, Nogle, Maldonado
[22] they found that registered nurse staffing edu-
cational levels have a significant impact on hospital
financial performance in more competitive markets.

The result of the current study revealed that
the correlation between nursing care hours and
hospital cost is highly significance strong positive
correlation these results are consistent with A.
Jenkins [17] who reported that significant correlation
between nursing care hours and hospital cost. Also,
the result of the current study revealed that insig-
nificance correlation between nursing care hours
and patient satisfaction the results of the study
were not matched with Omran, EImollaand Abd
Elaziz [23] who stated that there is statistical sig-
nificant relation between patient satisfaction and
nursing care of patient and stated that nurses play
an important role because nurse providing patients
with adequate information, advice and support
around treatment is an important component of
care.

Conclusion:

The study concluded that there was strong
positive effect between nursing care hours and
hospital cost and insignificant correlation between
nursing care hours and patient satisfaction. Also,
patients with highly acuity level consuming more
nursing care hours and more hospital cost.

Recommendations:

Based on the findings of this study, the following
recommendations are suggested:

1- Head nurse should ensure skill, experience mix
in al shifts over 24 hours.

2- Head nurse should consider nurse's skill, expe-
rience and patient acuity level in distribution of
patient assignment for matching right care nurse
cost provider.

3- Hospital administrators should match patient
nursing services pricing according to their acuity
level, because the highly acuity level consuming
more nursing care hours and more hospital cost.
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